recently reported that use of body mass index alone does not always capture adequately the joint relation of body composition and body size to health outcomes. To arrive at this conclusion, they analyzed a sample of 3,543 white 13-year-old girls from the Pediatric Task Force database (2). A problem with this approach is that body mass index values in adolescents seem to depend also on pubertal status.
We have studied 1,019 adolescents (503 boys and 516 girls) aged 13.0-14.9 years. All were Caucasian students in their eighth year of school who volunteered to take part in the study. Their heights and body weights were measured, and body mass indexes were calculated (weight (kg)/height (m) 2 ). Girls were asked if they had had their first menstrual period, and boys were asked about the presence of pubic hair.
In boys, there were only statistically significant differences between pre-and postpubertal adolescents, in those aged 14.0-14.9 years. In girls, the mean body mass index was only significantly greater for postmenarcheal adolescents in the group aged 13.0-13.9 years (table 1).
Our results confirm previous findings about the effect of pubertal status on body mass index values (3), in both girls and adolescent boys. In the work of Michels et al. (1), heterogeneity could have occurred regarding the pubertal status of girls, thus leading to confounding. 
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We thank Dr. Hense (1) and Moreno et al. (2) for their comments on our recent article (3). We agree that the issues surrounding the appropriate use of variables capturing body composition and body size are complex. Dr. Hense seems to have three general concerns: 1) if anthropometric determinants are the primary exposure of interest, height might only be a marker for other confounding variables; 2) if body composition is a confounding variable, it may be misclassified, in which case height may appear predictive of the true outcome solely because of its association with true body composition; and 3) height could be an intermediate variable.
Any association between anthropometric variables and disease outcome could be confounded by other unmeasured variables. Whether another variable, such as developmental age or biologic maturity, as Dr. Hense suggests, is a more important determinant of blood pressure than height is unclear. Standard data on age-and sex-specific blood pressure percentiles clearly indicate substantial differences in blood pressure percentiles among children of varying heights, even in adolescence (4). Furthermore, developmental age and biologic maturity may themselves be only markers for more causally related factors. It may even be that they are only markers for body size, which height measures. In any event, data on biologic maturity are rarely available, whereas height almost always is. In the absence of the former data, height adjustment may be our only way to control confounding by developmental variables.
We argued that, when one wishes to reduce confounding due to anthropometric differences, adjustment for body composition alone (by body mass index) may be insufficient. In our example, adjustment for height partially (perhaps largely) eliminates confounding due to differences in body size. If height were only a marker for ethnicity, as Dr. Hense seems to suggest, adding it to a model with ethnicity should not leave it as such an important predictor of blood pressure. Furthermore, there is substantial overlap in the height distributions among different ethnic groups, making it possible to identify both height and ethnicity effects.
Whether it is appropriate to adjust for height or body mass index depends on the research question: If the effect of ethnicity (or sex) over and above anthropometric variables is of interest, then height adjustment is warranted. However, if only the net effect of ethnicity (or sex) is of interest, then one must decide to adjust or not on the basis of whether height is an intermediate variable. Similar considerations apply to the decision to adjust for lifestyle factors (such as diet) and environmental factors when studying ethnicity.
Most variables used in epidemiologic research are affected by a variety of genetic and environmental factors. This Am J Epidemiol Vol. 149, No. 7, 1999 
